Abstract .Cement is becoming a principal factor in air pollution because of the creation of CO 2 during its manufacturing. The exhaustion of the natural resources needed for Portland cement production is also an issue. Therefore, a substitute material for this type of cement is needed. Nanoscale materials are of great interest due to their unique optical, electrical, and magnetic properties. These properties are strongly dependent on the sizes and shapes of the particles, and, therefore, it is important to be able to develop the construction part which retains the excellent properties of the nano-sized material. The purpose of this study was to synthesize nano-powder as a substitute for cement using a chemical method. This study investigated the compressive strengths of concretes with various compositions. Specimens were tested for compressive strength three, seven, 14, and 28 days after manufacture. In the results of this study, the medium-sized (50% by weight) nano-cement particles created via chemical synthesis were less than 168 nm in size, and the compressive strength of the mortar prepared using these nanoparticles was 53.9 MPa.
Inrtroduction
The cement industry is based on consumption, and it results in the discharge of 700 kg~800 kg of CO 2 per 1 ton of cement. Since the beginning of the 21st century, the concrete cement environment has been constantly changing at a rate that has become critical to the fields of science and business. First of all, based on the selection of the "Kyoto protocol" to reduce greenhouse gases in order to prevent global warming, a practical plan for the reduction of CO 2 and greenhouse gases is urgent, as the results are still insufficient. Also, a solution for environmental destruction resulting from the depletion of natural resources is also an immediately concern. In addition, due to the nation's rapid economical development, citizens are demanding better technological and energy-producing materials that could further their qualities of life in order to accomodate the country's standard of advancement.
Based on these needs, some developed countries have combined either nano-size silica or small particles of iron oxide with cement to improve its strength. Other reports have stated that a few developed countries have actually succeeded in producing a detailed structure of cement through the milling or use of small particles of these additive materials. This thesis will be based on the use of these small particles to reduce the formation of CO 2 during cement production and will rely on a more detailed chemical synthesis method to produce small, nearly nano-sized particles that will be hardened into cement to compose its detailed structure.
Experimental Procedure
Manufacturing process of the nano-cement Al-source. After adding the prepared reaction materials according to the composite ratio into two 2L Pyrex flasks, the raw materials for the Alsource were agitated at 90ºC using a heating mantle and agitator until melting was complete. When the completely melted solution cooled, tri-ethanol amine (TEA) was added, and the Al-source material was formed after 24 hours of ripening in an air-sealed container, as shown in Figure 1 . The mole ratio of the composite compound for the Al-source is shown in Table 1 . Manufacturing process of the nano-cement Si-source As shown Fig. 2 , silica was gradually added to distilled water until a gel status was reached. Then, the Si-source material was prepared through a 24-hour ripening process. The mole ratio of the composite compound for the Si-source material is shown in Table 2 . Table 2 : Si-source composition Deionized water Nano-silica 320 g 16 g
Solidification
After ripening the mixed nano-silica gel and alumina gel for about one day, 15.468 g of alumina gel were gradually added to 100 g of silica gel at a rate of 100 g/min and agitated using a turbine mixer until a soft gel was formed. Nano-cement was obtained by drying this gel in a 100ºC oven for 24 hours (Fig. 3 ). 
Manufacturing Processes and Systems

Preparation of the nano-cement mortar
The nano-cement had a sturdy silica-alumina glassy chain composed of Si, Al, and Ca. It was necessary to expose the internal reaction materials by dismantling these chains in order to allow the reaction to occur. In addition to the existing hydration reaction, an alkali activation method was used for hardening. The test was conducted by varying the quantities of NaOH and aggregate under a 90ºC dry curing temperature to introduce an appropriate mix ratio, as shown in Table 3 . To evaluate the compressive strength of the nano-cement mortar, cubic specimens of 50×50×50 mm were manufactured. 
EXPERIMENTAL RESULTS AND DISCUSSION Nano-cement
The specific gravity and specific surface area of the nano-cement were measured as 2.11 and 3,582,400 cm 2 /g, respectively. The specific surface area increased 1,150 times compared to that of the 3,112 cm 2 /g of the normal Portland cement. The specific gravity of the normal Portland cement was 3.15. It was estimated that the hydration or hardening materials were created in higher concentrations around the aggregates as the specific surface area increased because the composed particles of nano-cement became smaller. The compressive strength and dynamic characteristics improved as the void size decreased, and the cement became denser. The chemical components of the nano-cement are presented in Fig. 4 . The FE-SEM image of nano-cement is shown in Fig. 5 . 
Compressive strength
Compressive strength according to the quantity of active alkali agent
The compressive strength of the nano measured seven days after production. The results of the compressive strength tests Fig. 6 . As the amount of NaOH increased, compressive strength of 53.9 MPa was achieved when amount of 95% of the nano-cement's weight. However, when NaOH was more than 95% of the nano-cement's weight, the workability was very poor because of Compressive strength according to the quantity of active alkali agent strength of the nano-cement mortar according to NaOH concentration was measured seven days after production. The results of the compressive strength tests . As the amount of NaOH increased, the compressive strength increased. The highest compressive strength of 53.9 MPa was achieved when the active alkali agent was added at an cement's weight. However, when NaOH was more than 95% of the workability was very poor because of the high visco : Compressive strength according to NaOH rate
Compressive strength according to the quantity of aggregate compressive strengths at seven days with different amounts of aggregate. The highest compressive strength was found when the ratio of nano-cement to aggregate was 1:3, the same ratio used in Portland cement mortar. cement mortar according to NaOH concentration was measured seven days after production. The results of the compressive strength tests are shown in compressive strength increased. The highest alkali agent was added at an cement's weight. However, when NaOH was more than 95% of the high viscosity.
: Compressive strength according to NaOH rate compressive strengths at seven days with different amounts of aggregate. The cement to aggregate was 1:3, the ng to aggregate rate
